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Abstract 



PURPOSE: To properly control the flow rates of combustion and reaction air over a long period at good 
responsiveness without decreasing system efficiency. 

CONSTITUTION: A combustion air controller 10 computes controlling requirements based on the oxygen 
concentration of combustion exhaust gas measured by a combustion exhaust gas oxygen concentration 
meter 6 and on the load requirement for a fuel-cell generating system, and transmits a control signal to a 
combustion air control valve to control the flow rate of combustion air. A reaction air controller 1 1 also 
computes the controlling requirements based on the oxygen concentration of reaction exhaust gas measured 
by a cell exhaust gas oxygen concentration meter 7 and on the load requirement for the fuel-cell generating 
system, and transmits a control signal to a reaction air control valve to regulate the opening of the valve so 
as to control the flow rate of reaction air. 



Data supplied from the esp@cenet database - 12 



(i9)B*Bttiw (jp) (12) & ffl 4# 1^ & < A > (ummm&mn 

#ffi¥8-250139 

(43)^HB ¥j£ 8 ^(1996) 9 £27 B 



(51) IntCl. 6 




F I 




H 0 1 M 8/04 




HO 1M 


8/04 J 








§»#«©» 6 OL (4 7 1) 


(21)ttlS#^ 


®iS¥7- 55369 


(71)fflSA 


000005234 










(22)tiJSB 


^7^(1995)3^150 




ff^n»iii*«miii«Efflja«rBa 1 # 1 n 






(72)56^ 


ffilli ft# 








»^JH»JH«imJil«KBaSfrffl 1 S 1 ^ 














(74)^3 A 





(54) isenozm mmnm^mmm 



(57) [gift] 

mm iK««S«3>ho-510T, jRft*#ZK* 
ftf*«tt£«iftft©ftff *#£ 0 S0W*ft=^S5J¥ U K 




"Xf — A 

>M* WO* 



i - am** 


7 






8 


- nxmsma 


3 — VoT 


9 


mimsma 


4 •-• m JJWMfr 


10 




5 - laHtf IWfr 


1 1 




• — <mtoJtr^MBi 







—970 — 



(2) 

1 

x&mmm\zmi&t<ft, tantozm^znzbMzis^ 

■?.zmmm%7>&mzttmiEti%mmm&mt, mm$i 
fznm&'gizmiznzmmmm^WLt. wmmmt 10 

^mn^trmmm^mzmmmn^mtirmm 
sm3>hD-7<to ts.z £fs.simMwmw*®z.it z. 

&%z.t &®mtTzm#m 1 icffi*c©iB8ram«ifs*g 

Bo 

7<DMfflm^iz£Q®m&&®wf£nzzru7&vf£z - 20 
z. tmmtvzmxm \zmm<»Mmn&%nmw. . 

*#v&nm\zmftxx&Kmw-?&m-£tirz&nm 

Bo . 

7©fH${B^C«k9EiK8£W$n5:/n7«fc9fc£ 

i%m<Dmmtt®.w) . 40 

[0 0 0 1] 

\zft&?&m2nzm®mi&%m&®<DE.&£%.tiim . 
tix&g&mftamm&fwmmmmmmzms. 

[000 2] • ? 

[ft*©&ffi] E3«, #ET&/fl$n*j&ft«Sil8« 
gg©#X&iffi©ft*0i|£^&«i0T&.S. Ell'fcH 



^¥8-2 5 0 1 3 9 

2 

nsE&s^w&i&sn*. ^a7 3»c«toT^i 

mtoanz>HK&Atm£'£ti®tiztth\z. mimzt 
&&£slt$&#x&«8B2 ictttssnsAN-:*-^ 
tm^nrmm^n. m&xz&m&m2<Dija®\zm^ 

So 

[0 0 0 3] ®®mm%mmff)%mmfc£®jE\zMm 

fSfctt. AffiT£fc>*i5gMtC#jSl,T5£;tfX©St 

fc%&&<mm-r £■©&&. 03 

©ft*W©£^&»lffi[;:i5^T«» Ett#X5ScSgg 

2 cat ^ns«s^m©«*&5SiKi^iR^^aiffi^4 1 
2 2&KBUX, fkmztt&LT&mmzMm-rz>ys&. 

[0 0 0 4] 0 4 tt, $n5«s^«?a^«« 

B©^X»^©fl&©S£3fe^S:^-r^«cS-C*-5. *H© 
#X*iffi©±tB©0 3©#X»»i;i:©gg«. 

5» ^©tfT.&Sc-m. *Kfl«Jt!l38«gfi©il?5#:# 

^,Hfii5#5 iZW&Sm:^X^Zl>ba—y 2 OHfltiWt 

o a, «s^^mtt«&3RiK©jia<^miia5^ 4 ©hs tm 
as# 5 ©Hstsissaiigftt©^*^ n 
«s^aissi^4 is^smasias^ 5 *yf\%.<D#mmz 

[0 0 0 5] 

[fgBJ^^Uct^fr-SM EI3tC^bfc«fc5JC^ 

*rs^r*'Ki*^Tf4. &st£©«fcv«»&ifpa<T'#, 

^t>B6^tBlr)fe©JEE*S:#5C:t^-C#-5o hti^Uifi 

t6&£^ii5ftif£ffi#j&ty;i£<hfc-5©-C, ^SSftW 
©BEJi K» *5 U n 7 ©ttWE *K <C f -5&i?A<S& ' 

0, ^©/c»^n7©0fs«i^*^#<^o, tmmm 

[0 0 0 6] H4K*.L,fc#joj;iK:, ^ftttJE 
biti^i5#©HStj|fit©!l$tt^f|:^ffl^Ta > h a 
-7fc.t 0 ^««&^©iBffi^*iiis-rs*s;c*5^ 



(3) 

3 

*>. mnmm^mmm^&mmm^-r^t. mtittyj 
©«««£» brus?©-?. ffifeo&§m&i)mi~>n 

[0 0 0 7] Z.O%W\t. ±SE©r«!:*^®^S^«L 
TSSn&feOT, -tOBWK. ->XT-A©3!i$£flST 

!6«SB*tl^T« Z. t\Z$>Z. 
[0008] 

£fcfc*!Sa#X3fcftgj@K«j8i&b, lin&Kffl^S&fr* 

?a^«sfiir. mn^xuscmmm^mm^n^mmm 
jjx&mm-rzmmmxx&mztmzrizmmmms*- 

**z.z&mim&&VTfammm^mzMwt§n%tii w 
zmzzztt-rz. 

[0009] ±9i<Dmmmm^mtLx. mm* 

Qip= CQf x (a- ex) -0X 

£d> j^ic cn <h*ss«i^x©ii^«a 

-5. 40 

[0013] ufc*ioT. jasramftufgwgiii^ mm 
jjx&mzttmanzmmmmmt. mm^<D^ms. 

CUt. ±E©K*««ffTillg$nfejll!SSISt^X© 

m%mm ex) £e uTassisig^g!* wrn«. & 



&MW-8-2 5 0 1 3 9 
\Z i 0IHte»2:ttffll$n«^D7<&fflt,^ ztt-rz. 

£Tc mmnm£m®mt&n.mt&m7Ltcmm*ft<D 
mfimizmnfl x&nmmT-&mis nrc&nmmxx$: 

#I&U &%M\zRf&Q%$:m%;VTm%.tt.¥Rfc\z£ 

?)W$itmi]*&zmnmt«L&mmmz, ^g«to#a 
**stft. RfoQ%<DiM&&m\zwitft>nz>ffi&m& 
fm&w*$xz$ffi^*$tWTmwft&^mzmm 

[0 0 10] ±i2©&f£*PHHM§l!ibT» E£ 

\z&r)®mkzfflm2tiz>7'zi7zm*zz\tt?z. 

[0 0 11] 

S«©il5^^^X7)TOm*#:©^ffiT^#Cffl 
STSmSfctCJ; D*^&?f1»LT*i;5*S^©7K 

m^tsnmmmm^7,t, mnxx&nmwvyrt-i- 
rmmtAcmnmmKfo&mz. bT±ta©igTO©&ft 

ft (x] a, 0y&sn-5«K8i£j«,©s» cq.f) t, m 
Mftomm cqf d mnm&L%nm&e>m&w? 

«*fi##©ftflHfiJ:9£3;t>, fcl&ikLTmjjktZt, 
(1) ©£<i:<<bfc5. 
[0 0 12] 

[ftl] 

l-x) xi]/ (r-x) (l) 

mzm&&%<Dmm cq„) 

[0014] t<{c, ±M<D%mmm^WLthx, mm 
^mhs#, *5^«^^n>hD-7©^«^ 

(c«tO0fejSS$««$ns^a7<&ffl^ti«, 5£ (1) 
tijKS^m^n7©Islte»^«)^SilSm3 >bu-y 

<Dmnmm\zm^tszii\z^K>. mm^^mafi&i 
mzMW-znzz.ttt3.z. • '■ 
[0015] ^«ffi*^©^ms^««&sn^ 
siesmtt. &%mr'm\zm%?zni&Kfc\z&m 
*ftffi«u *s^©K^^tf*^x*^ta$n-5r 

?a»^x©ig^»s cy] «. ttii&£n3Rfc£M©»t 
s cqfc] t. ^«^«g|i(Dft^#-r^ib^^ 

««« CI] t, «!S^««l*«:©1#ttffiJ:D^*»3, ffi 



(4) 

5 

NHbVc&RTS (2) <DZt<£UZ>. 
[0 0 16]' * 

' Qft = aX I Xbx (1-y) / (t 

uxotkmmm cy] hq- otitis o, at& & 

***"-m <tSJS*^X©g?^gS [y] iDS^ 

. [ o o i 7 ] Lfcato t, mnmmmmmmiz. 

aa»««fP«»*«A-'t, 1 ft^mss cu t. ±iE© 
e^saw-TM^snfcE^ft^xrosi^jga ty] © 

«ssm-£ft^:b&< 1 1>, whkejssm©^* 

[0 0 18] ■"■£.<£. iBOlftSfiSimtbT, £j£ a? 

SUtSiSEft. WiKfc^n >h a - 7©«9ffllte^ 
■C«k 0 '@£ft&IH||-d n-5 £ i t -rn 

■ fit 5£ (2) lc#jSbT^xe>n3£fS^lf$&#©# 

n > h a - 5©SJHWU:a*atri: 1 1 J: 0, £££ 

[0 0 19] 

inmm Mitt, *%mz£.Z>Q§5 t ffim.<DM&mwV> 

is i ©siisw^iffi^^TOm^mse©^*^ ^ 
wtH-©«tg*^-r^^gg,a{cttii-©?f^*#b 

[0 0 2 0] #0tr*bfc^jg0!l©g3&.5^»04l;: 
^bifcft*03i:©jgl©gj|tt. ^aKStt2©A- 

o mm $ i 8 £jgrsg 2 &£&g§ 9 ^ 

H- 6 *i|gfi$n. ^©*S^ft^XK^SKth 6 ©ta* t 
D7 3-pft«$hSliNKlft8g8&8TjKf4SfclCSB2 40 

fiS5# 4 jWH®£nT^ m2©nsti, 

1 ©^Mffi«fc 0 tfcffl a nm 2 9 ^ 
mxxmmmmst e ©a* &fiffflH»££t?sE£g& 

a>ha-7l ll:<tO, ^D7 3TMSn$ltl'\ 
[0 0 2 1] ±eoJBflfcffia3>hn-5 l 0B, J&jft 50 



#W¥8-2 5 0 1 3 9 

6 

* [ft2] 

)-y) (2) 
BW&b&Z'ti*MmXMtlziir)to}&o3i (i) t 

£2£5«ffi£#bT;fc?K *&. SJSSMn>hD-7 
1 1 tt. MSM? ©W#<fc DffetUHl 

©5£ (*)--itJ:-3TBfBK«:aft««fcSd|c.b. ttfe-f 

5 jcwirfi^saftaiBfe^rbTWft. bfc#o-c. « 

iK©^KfiSi©«^fl:^fi. iaJ£©£ft;at&bT 

t>, c:ntfc*$nscit&<^sM©«g« cqif] 

flS*ff)-^ifi*jiinTV^lri©T, ->XT-A©2ft$©<£ 
[ 0 0 2 2 ] 0 2 fct. *^W(C«t £^8it»©«BfflgB 

©m 2 ©susphs mfr&Ajtmnmmmmmwvjjxzk 

U7 3 AtRi£Sa^P7 3BfcioTfti^an, 

fc^^m^py 3 A*««ssi^xK^«tt6 ©a* 

£Jlffi{t^£gtt£B!!gfc£m3>hD-7l 0At«tD 
Stftf 6 ©ffl* £ft«FB3:e3tt SKjSSgn > h d- 
[0 0 2 3] HSi^3>hD-7lOAIt Sgl©* 

5£ (l) lc±^T0fg^^ig»&Sigb, a^lcM 

^•r*^P7 3A©iiie»**j?)T. zfa7 3A[zmm 
-51 iA(t mmmuxm%mmBY7 (Dttijj&omz 

DiC (2) t.J;oTBfSR^^SgM£}»SLb, M)W 
S^DT3B©|1I^&*«)T, ^D7 3B{;^HIffi^ 
*3HS«l6*^bT^S. b£#oT, ^©JSKfifii 
©jg^f^b^^fi, ^JBE©^*iaboTfc. c:n(i£* 

[0 0 2 4] 

ffiWOtyg] ±>£(D&v\z. *^{c±n«. ««H 

mtmnrnt &§s.m t&mz z$&nnm*#.(Dmnm \z 



000 



(5) 

7 

iztfmznz&mm&mt. Ktt£&a>fttt£B£KFt 
mmm \zmms^mij-rmm^3 > h a-? ± 
<\ &M\zt>ftommz^m^<Dmmn}mn'v^, & 

[0 0 2 5] ±l20Ji£*PiS#©ttT, ttft 

«fc 0 EUggc £fHffil $ ft £ 7 a 7 H -5 n 1 <h f ft 
«. <tilffi*fM:«fcD£*S ft* j&&2l?Ufc 

£lc J: Q. jKfegaoH^ffttcDttB 
[0 0 2 6] ±G6!>flmttttK«|&Blc. £AS 

b&tr*m«tt%*&Btffl Sft5 d £ i&ofco 

[05] 



#M¥8-2 5 0 1 3 9 

<? 

[0 0 2 7] S6C. JtB©«UMMH«fcl,T. SIS 

\z «t o hues £$f«i s ft^ ? o 7 *m ^ c t t-t ft 

tf. RXBKtt£im&ftfc£D£&&n*£«a&tt 

[0i] *fgwic«t5^sg*©iw«ge©mi©^ig 
[02] *&ncj;s$ftfla<Dm£B®£2®*it 

as 

[04] jlBA«ttKttSBO#^3RttO!>ttCDtE3tEM«» 

[05] 0 4 fcjR lfctt®fj^££i*SjKjR3&4t£ 
*iK©li!!S^^g|fiiS#©liS<l:jl!!!!fi|^ii6fit©#tt0 

1 S8*4«l!i## 

2 JRtttfxafcKgB 

3 ^D7 

3 A «»aft!/D7 

3B 

4 «H^UIS# 

5 SJtSSjMlftfr 

6 mmmxmmm&ft 

10 «Mtega3>hn-5 

10A «»ffi»3>hD-5 

1 1 £fSBS5U3>hd— 5 
11A SJfc£Mn>hn— 7 



(6) 



#M¥8-2 5 0 1 3 9 



[HI] 



[02] 



snore ass* 



n i ml 












1 •- 




a « 




1 




7 




2 - 




9 - 




2 




6 




3A 




1 OA 




3 


--■:for 


9 




SB 


- Ez)6&A7a7 


1 1A 




4 




1 0 




6 - 




1 4 - 




5 




1 1 




7 - 




1 5 - 




6 

















(7) 



8-250139 




-285— 



